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ABSTRACT: 

PROBLEM TO BE SOLVED: To manufacture a high recording density recording mediuni with a 
high efficiency by a method wherein ions are implanted into a magnetic layer made of CoCrTa 
b^d alloy through a protective layer to micronize and isolate "^^snetc grains.SOLUTION. A 
magnetic layer 1 made of CoCrTa based alloy. ^oCrTaRt^sed alloy Co n^^^^^^ Sf^^Tse 
ba^d alloy CoCrNiPt based alloy, etc.. is formed on a substrate!. Then, after H. He. U or Be 
ions are implanted into a medium by an ion implantation method, a Pf ^"'^^^^ 
or H (diamond-like carbon. DLC) is formed. If ion beams 3 are ''"P'a"^^ into ^e magn^^^^^ 
1 cnJstal defects 4 are produced and magnetic grains are micronized and isolated. Wrth this 
constitution, the measured value of noises when a signal is reproduced in the case with lorj 
implantation is about 1/3-1/4.4 of the value in the case without ion implantaton, so that a high 
recording density can be achieved. 
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MAGNETIC RECORDING MEDIUM MANUFACTURING METHOD 

CLAIM(S) 

1) A method to manufacture a magnetic recording medium 
characterized in that the magnetic layer is pulverized into ultra fine grains 
and the grains are isolated. 

2) A method to manufacture a magnetic recording medium, as cited in 
Claim 1 , wherein the magnetic layer is made of CoCrTa alloy. 

3) A method to manufacture a magnetic recording medium, as cited in 
Claim 1, wherein the ion implantation is applied via a protective layer. 

DETAILED DESCRIPTION OF THE INVENTION 

(0001) 

(Field of Industrial Application) 

The present invention pertains to a method to manufacture a magnetic 
layer inside a magnetic recording medium, particularly to a method for 
manufacturing a high recording-density medium. 
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(0002) 
(Prior Art) 

A hard disk, which is a magnetic recording medium, is used as a main 
memory device of a computer. The prior art hard disk is prepared, for 
example, by successively laminating a nickel phosphorus NiP layer, a Cr 
backing layer, a Co alloy magnetic layer, a carbon protective layer, and a 
liquid lubricant layer on an Al substrate. The NiP layer has a thickness of 
nearly 10 /zm and is plated on the Al substrate surface. The Cr backing layer 
has a thickness of 50 nm and is formed by a sputtering method. The Cr 
alloy magnetic layer is 20 - 30 nm thick and the carbon protective layer is 
1 5 nm thick, both are formed by a sputtering method. The liquid lubricant 
layer is 2 nm thick and is formed by a dipping method. 
(0003) 

To manufacture a high recording-density magnetic recording 
medium, every crystalline grain in the magnetic layer is formed into an ultra 
fine size, and adjacent magnetic crystalline grains are magnetically isolated 
from each other to reduce a noise level. To form the isolated ultra fine 
magnetic crystalline grains, for example, there is a generally used method, 
wherein the magnetic crystalline grain is wrapped with a non-magnetic 
crystalline grains by using a sputtering target prepared by adding a non- 
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magnetic material to a magnetic material and by optimizing the sputtering 

parameters. 

(0004) 

(Problems of the Prior Art to be Addressed) 

When the aforementioned sputtering method is used, however, the 
magnetic grains cannot be formed into an ultra fine size and isolated with 
repeatability since controllability of the crystalline grain growth is poor at a 
time of manufacturing the magnetic layer. As a result, the noise level of the 
magnetic recording medium cannot be reduced enough, which is a problem. 
(0006) 

(Means to Solve the Problems) 

The objective of the present invention can be accomplished by 
applying the ion implantation to the magnetic layer to pulverize it into ultra 
fine crystalline grains and isolate them. In the present invention, the 
magnetic layer needs to be made of CoCrTa alloy and the ion implantation 
is applied through a protection layer. 
(0007) 

(Embodiment Examples) 

For the magnetic layers, for example, an CoCrTa alloy, a CoCrTaPt 
alloy, a Co metal, a CoCrNiTa alloy, or a CoCrNiPt alloy is used. For the 
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ion implantation, H, He, Li, or B ion is used. The protection layer is formed 
on the magnetic layers, for example, by using a-C: H [sic] diamond-like- 
carbon (DLC). 
(0008) 

(Embodiment Example 1) 

On the substrate, the magnetic layer (CoCrTa alloy, 30 nm) was 
formed by the longitudinal direction-magnetic recording medium 
manufacturing parameters, and subsequently H, He, Li, and B were 
implanted in the magnetic layers by the ion implantation method, 
respectively. Then, on this magnetic layers, a - C : H diamond-like carbon 
(DLC) layer was formed. As to the ion implantation parameters, energy 
was 100 KeV and dosage was 1x10'" cm'^. 
(0009) 

Fig. 1 shows a sectional view of the crystal defects generated by the 
ion implantation in the embodiment example of the present invention. Once 
the ion beam 3 was implanted into the magnetic layer 1, the crystal defects 4 
were generated, and the crystalline grains were pulverized into an ultra fine 
size and isolated. In the figure, 2 indicates a layer other than the magnetic 
layer. Fig. 3 shows the magnetic grain structure found by examining the He 
ion-implanted magnetic layer of the magnetic recording medium by a 
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transmission type electron microscope. This is a sketch (visible field 260 
nm angle) from the transmission type electron photomicrograph. 
(0010) 

Fig. 4 shows the magnetic grain structure found by examining the 
magnetic layer of the prior art magnetic recording layer by a transmission 
type electronic microscope. It is evident from these figures that the ion 
implantation pulverized the magnetic grains 6 into an ultra fine size in the 
magnetic layer. If the implantation energy is too low, sputtering and 
primary ion diffusion will occur to the rear section, so the desirable crystal 
defects will not be generated. If the energy is made higher, the implanted 
ion goes in deeper in the magnetic layer. But, once the implanted ion has 
formed the crystal defects in the magnetic layer, it needs not be retained in 
the magnetic layer, so the implantation energy should be set at a level at 
which the ion can sufficiently pass through the magnetic layer. If the 
implanted dosage is too small, a sufficient amount of crystal defects cannot 
be generated; if it is too much, the amount of crystal defects will increase 
and the entire magnetic layer will become amorphous. Therefore, a proper 
value needs to be determined for the dosage. 
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(0011) 

In the magnetic recording medium manufactured by the 
aforementioned method, the recording bit was input at approximately 0.25 
fjm bit length and approximately 5 ^m track width under the same 
parameters as those mentioned above, and the noise at a time of 
reproduction was measured. The types of ion seeds that have been 
implanted from above the magnetic layer and the noise levels are indicated 
in Table 1 . 
(0012) 
Table 1 



Types of implanted ion seeds 


Noise levels///m 


No ion implantation 


13.2 


H+ 


3.0 


He+ 


3.6 


Li+ 


3.4 


B+ 


4.1 



As is evident from the above table, the noise at a time of signal 
reproduction was obviously reduced by the ion implantation. This indicates 
that the ion implantation reduces the noise and improves the recording 
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density of the medium relative to the medium that did not go through the 
ion implantation. 
(Embodiment Example 2) 

A longitudinal direction-magnetic recording medium was 
manufactured on a substrate by generally used parameters. By an ion 
implantation method. H, He, Li, or B were implanted into the media from 
above the topmost a - C : H diamond-like-carbon (DLC) layer. The ion 
implantation parameters were: 100 keV; 1 x 10'® cm Mosage. 
(0013) 

Fig. 2 shows a sectional view of the crystal defects generated by the 
ion implantation in another embodiment example of the present invention. 
In the figure, 5 indicates the protective layer. In the magnetic recording 
medium manufactured by the aforementioned method, the recording bit was 
input at approximately 0.25 f^m bit length and approximately 5 fj,m track 
width under the same parameters mentioned above, and the noise at a time 
of reproduction was measured. The types of ion seeds that have been 
implanted from above the magnetic layer and the noise levels are indicated 
in Table 2. 
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(0014) 
Table 2 



Types 01 implantea ion seeas 


INOISC lCVClo//>('lIl 


No ion implantation 




n » 


3.5 


He+ 


3.2 


Li+ 


4.4 


B+ 


4.5 



As is evident from Table 2, the ion implantation of the present 
invention obviously reduces the noise at a time of signal reproduction. 
Thus, by applying the ion implantation from above the protective layer, the 
noise can be reduced, and the recording density can be improved. When the 
ion implantation is applied from above the protective layer, the ion is 
implanted after the medium has been manufactured by sputtering, so an 
efficiency in manufacturing the medium can be improved. 
(0015) 
(Advantage) 

According to the present invention, since the ion implantation is 
applied to the magnetic layer made of CoCrTa alloy, the magnetic layer is 
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pulverized into ultra fine crystals with repeatability and the crystals are 
isolated; thereby efficiently manufacturing a high recording density 
magnetic medium. If the ion implantation is applied through a protective 
layer, the manufacturing efficiency of the high recording density medium 

will be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a sectional view of the crystal defects generated by the 
ion implantation in the embodiment example of the present invention. Fig. 

2 shows a sectional view of the crystal defects generated by the ion 
implantation in another embodiment example of the present invention. Fig. 

3 shows the structure of the magnetic grain found by examining the He ion- 
implanted magnetic layer of the magnetic recording medium by a 
transmission type electronic microscope. Fig. 4 shows the structure of the 
magnetic grain found by examining the magnetic layer of the prior art 
magnetic recording medium by a transmission type electronic microscope. 

1. magnetic layer 

2. layer other than the magnetic layer 

3. ion beam 

4. crystal defects 
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5. protective layer 

6. magnetic grain 



